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-- 

I n  o r d e r  t o  d e a l  w i t h  both t h e  gene ra l  problem of s c i e n t i f i c  i n fo rma t ion ,  

as w e l l  as t h e  s p e c i f i c  problem of in fo rma t ion  on Recombinant DNA, w e  

have d iv ided  our paper i n t o  two p a r t s .  The f irst  p a r t  w i l l  d e a l  w i t h  

t h e  problem o f  in fo rma t ion  r e t r i e v a l  and t h e  second w i l l  o u t l i n e  some o f  

t h e  s p e c i a l  sou rces  on plasmids n o t  publ ished i n  a v a i l a b l e  j o u r n a l s .  

I n  o r d e r  f o r  s c i e n t i s t s  t o  f u n c t i o n  e f f e c t i v e l y  today,  they must have 

t h e  a s su rance  t h a t  they are aware o f  a l l  r e s e a r c h  which may have some 

bea r ing  on t h e i r  a c t i v i t i e s .  Whether t h e  t o p i c  i s  a n t i b i o t i c  resistance 

i n  b a c t e r i a ,  c lon ing  o f  unna tu ra l  molecules,  recombinant DNA or any 

o t h e r  a s p e c t  of science, w e  must i n s u r e  t h a t  m a x i m u m  advantage i s  taken 

of t h e  new methods t h a t  have been developed i n  t h e  p a s t  decade f o r  gene ra l  

and select ive d i s semina t ion  o f  i n fo rma t ion ,  Undoubtedly, t h e  i m p o r t  of 

t h i s  a s s e r t i o n  i s  o f  g r e a t e s t  s i g n i f i c a n c e  t o  our s c i e n t i f i c  c o l l e a g u e s  

throughout t h e  underdeveloped world. For a v a r i e t y  of r easons ,  many 

o f  them may n o t  have been exposed t o  many o f  t h e s e  more modern 

methods. 
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The reasons  why s c i e n t i s t s  i n  many c o u n t r i e s  have n o t  had t h e  b e n e f i t s  

o f  t h e s e  new s e r v i c e s  are fundamentally economic and p o l i t i c a l .  

S c i e n t i f i c  in format ion  d i s semina t ion  and p u b l i c a t i o n  o f t en t imes  r e c e i v e  

a very l o w  p r i o r i t y  i n  c o u n t r i e s  where hard currency is  i n  l i m i t e d  supply.  

I n  p a r t i c u l a r  hard currency has  n o t  been made a v a i l a b l e  on a l a r g e - s c a l e  

t o  t he  s c i e n t i f i c  community t o  purchase fo re ign  informat ion  s e r v i c e s .  

Those of  you who are from the U.S.A. and those  o t h e r  n a t i o n s  who are 

f a m i l i a r  w i th  Curren t  Contents@ and o t h e r  in format ion  methods must 

f o r g i v e  us  i f  w e  do n o t  take f o r  gran ted  t h e s e  systems are known t o  you. 

The l a r g e  number of  new s u b s c r i p t i o n s  t o  Current  Contents  rece ived  each  

y e a r ,  p a r t i c u l a r l y  from t h e  newly developed areas, i n d i c a t e s  t h a t ,  a t  

l eas t ,  a b r i e f  summary should be provided. 

Current  Contents  i s  a weekly s e r v i c e  of t h e  I n s t i t u t e  f o r  S c i e n t i f i c  

Information@, I t s  b a s i c  purpose i s  t o  i n c l u d e  t h e  c o n t e n t s  o f  o v e r  

1,000 l e a d i n g  j o u r n a l s  i n  t h e  l i f e  s c i e n c e s .  Five o t h e r  e d i t i o n s  o f  

C@ provide s imilar  coverage of t h e i r  r e s p e c t i v e  f i e l d s .  

p u b l i c a t i o n ,  CC provides  prompt access t o  the con ten t  of  the m o s t  

A s  a weekly - 

- 
impor tan t  j o u r n a l s  i n  t h e  p r e - c l i n i c a l ,  c l i n i c a l  and n a t u r a l  sciences. 

Biochemistry and molecular  biology have always been regarded as f o c a l  

p o i n t s  o f  coverage as w e l l  as immunology, pharmacology and microbiology. 

All a s p e c t s ,  t h e r e f o r e ,  of a n t i b i o t i c  r e s i s t a n c e  r e sea rch  are covered. 

By scanning CC each week t h e  r e s e a r c h  s c i e n t i s t  can no t  only f i n d  o u t  - 
a b o u t  papers  of  s p e c i f i c  i m m e d i a t e  r e l a t i o n  t o  h i s  r e sea rch ,  but  a l s o  

keep i n  touch wi th  a n c i l l a r y  f i e l d s .  

An o p t i o n a l  Weekly Sub jec t  Index w a s  added t o  CC a f e w  y e a r s  ago and 

has  become very popular .  A s s i s t a n t s  or secretaries can be used t o  

check l i s t s  o f  key words such  as c lon ing ,  recombinant DNA, e tc .  

- 
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Perhaps t h e  most impor tan t  and widely used part  o f  CC i s  t h e  Author 

Address Direc tory .  Through t h i s  d i r e c t o r y  m i l l i o n s  o f  r e p r i n t  

r eques t  c a r d s  and le t ters  are i n i t i a t e d  each  yea r .  ISI@ sells 

s e v e r a l  m i l l i o n  of  i t s  own Request-A-Print@ ca rds .  The u s e  o f  CC 

i n  combination w i t h  r e p r i n t  r e q u e s t s  has  enabled thousands of  s c i e n t i s t s ,  

e s p e c i a l l y  i n  developing c o u n t r i e s  t o  b u i l d  up e x t e n s i v e  r e p r i n t  l i b r a r i e s .  

On t h e  o t h e r  hand t h i s  has  meant t h a t  au tho r s  had t o  o r d e r  more r e p r i n t s  

than  before .  I t  i s  n o t  unusual f o r  an eminent s c i e n t i s t  l i k e  Spiegelman 

t o  send o u t  2,000 r e p r i n t s  of  an a r t i c l e .  An average i s  c l o s e r  t o  300 

t h e s e  days though 500 i s  no t  uncommon. 

- 

- 

CC has  i n  f a c t  a l s o  f o s t e r e d  greater use  o f  j o u r n a l s  and i s  p a r t i c u l a r l y  

important  t o  t h e  e s t ab l i shmen t  o f  new j o u r n a l s .  The average CC r e a d e r  

subsc r ibes  t o  many j o u r n a l s  and uses  h i s  i n s t i t u t i o n a l  l i b r a r y  q u i t e  

heav i ly .  I t  is  noteworthy t h a t  t h e  l a r g e s t  l i b r a r y  of  i t s  k ind ,  t h e  

B r i t i s h  Lending L ib ra ry ,  a t t r i b u t e s  20% of  i t s  r e q u e s t s  t o  Curren t  

Contents .  

- 

- 

About t h r e e  y e a r s  ago w e  added the IS1 P r e s s  Diges t  t o  CC. T h i s  has  

become v i t a l  t o  t h e  s c i e n t i s t  i n t e r e s t e d  i n  fo l lowing  developments 

r epor t ed  i n  mass c i r c u l a t i o n  j o u r n a l s  or i n  j o u r n a l s  which p u b l i s h  on 

t h e  s o c i a l  i m p l i c a t i o n s  o f  s c i e n c e ,  science p o l i c y ,  e tc .  

- 

I t  i s  unfo r tuna te ly  t r u e  t ha t  CC has  become a powerful f o r c e  i n  t h e  

l i v e s  of  au tho r s  and e d i t o r s .  Many w i l l  r e f u s e  t o  pub l i sh  i n  a jou rna l  

t ha t  is  n o t  covered i n  CC knowing i t s  worldwide impact on r e p r i n t  r eques t s .  

On t h e  o t h e r  hand, CC has  been a b l e  t o  e x e r c i s e  i t s  i n f l u e n c e  t o  raise 

t h e  i n t e r n a t i o n a l  s t anda rds  of j o u r n a l s .  B u t  i t  has  a long  way t o  go. 

- 

I 

- 
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Our most s i g n i f i c a n t  r e c e n t  accomplishment has  been t o  convince 

French j o u r n a l s  t o  use  Engl i sh  con ten t s  pages and a b s t r a c t s .  We 

a l s o  m a k e  a l a r g e  scale e f f o r t  t o  improve e d i t o r i a l  d e t a i l s  such  as 

addresses  of au tho r s  or s t y l e  o f  b i b l i o g r a p h i c  c i t a t i o n .  

Recognizing t h a t  t h e r e  are l i m i t s  t o  t i t l e s  and l i m i t s  t o  t h e  a b i l i t y  

t o  scan  or browse through CC w e  a l s o  urge  CC readers t o  u s e  o u r  

ASCAB s e r v i c e .  

A t  t h e  l eas t ,  t h i s  enab le s  each  s c i e n t i s t  t o  l e a r n  who i s  c i t i n g  t h e  

work of  h i s  o r  h e r  l a b o r a t o r y .  The ASCA system i s  made p o s s i b l e  by 

t h e  e x i s t e n c e  o f  t h e  Sc ience  C i t a t i o n  Index@. 

- - 
This  is  p o s s i b l e  now f o r  a very nominal e x t r a  c o s t .  

- 
Space and t i m e  do n o t  

permit  m e  t o  go i n t o  t h e  d e t a i l s  of  t h e  SCI@ or ASCA, bu t  perhaps 

t h i s  w i l l  be p o s s i b l e  du r ing  t h e  d i s c u s s i o n  per iods .  The i m p l i c a t i o n s  

of t h e  SCI i n  s c i e n c e  pol icy  s t u d i e s  has  rece ived  cons ide rab le  a t t e n t i o n  

i n  t h e  p r e s s  l a t e l y .  The use  o f  c i t a t i o n  a n a l y s i s  f o r  i d e n t i f y i n g  

- 

- 

s i g n i f i c a n t  s c i e n c e  has  become a d i s t i n c t  f i e l d  of r e sea rch .  I ts  

a p p l i c a t i o n s  can only  be i l l u s t r a t e d  by r e fe rence  t o  examples tha t  may 

i n t e r e s t  t h i s  audience.  By us ing  methods of  numerical  taxonomy w e  are 

a b l e  t o  monitor t h e  growth and d e c l i n e  of f i e l d s  such  as recombinant DNA. 

A v a r i e t y  o f  c i t a t i o n  based s t u d i e s  are indr3ed r epor t ed  through a weekly 

column which appears  i n  CC e a c h  week. These Curren t  Comments provide 

an oppor tun i ty  t o  e d i t o r i a l i z e  on a v a r i e t y  of s u b j e c t s .  Indeed, i t  

w a s  an e d i t o r i a l  on g e n e t i c  eng inee r ing  which l e d  t o  the i n v i t a t i o n  t o  

p re sen t  t h i s  paper.  That p a r t i c u l a r  e d i t o r i a l ,  cop ie s  o f  which I have 

brought w i t h  m e ,  i l l u s t r a t e s  t h e  type  o f  in format ion  problem faced by 

t h e  s c i e n c e  j o u r n a l i s t  who wants access n o t  on ly  t o  t e c h n i c a l  j o u r n a l  

material bu t  a l s o  i t e m s  t h a t  have appeared i n  s i g n i f i c a n t  l a y  publ i -  

c a t i o n s .  

- 
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The SCI d a t a  base I have mentioned b r i e f l y  i s  now a l s o  a v a i l a b l e ,  i n  

p a r t ,  on i n t e r n a t i o n a l  on - l ine  computer networks. I have no doubt  

t h a t  by t h e  end of t h e  n e x t  decade most s c i e n t i s t s  i n  t h e  world 

w i l l  have access to  t h i s  d a t a  base ,  and many o t h e r s .  The use  o f  

such in fo rma t ion  r e t r i e v a l  f a c i l i t i e s  w i l l  g r e a t l y  modify t h e  pace 

and c h a r a c t e r  of  r e s e a r c h  everywhere. I t  w i l l  a l s o  r e q u i r e  some 

r e o r i e n t a t i o n  i n  t h e  t r a i n i n g  o f  s c i e n t i s t s .  S c i e n t i s t s  must no t  

on ly  l e a r n  t o  w r i t e  t e c h n i c a l  art icles but  a l s o  t o  use  t h e  newer 

in fo rma t iona l  f a c i l i t i e s .  While Current  Contents  r e q u i r e s  a minimum 

of t r a i n i n g  or i n s t r u c t i o n  t h e  use  of on - l ine  f a c i l i t i e s  does r e q u i r e  

cons ide rab le  o r i e n t a t i o n .  That  is  why i n t e r m e d i a r i e s  provide  such  

s e r v i c e s  a t  t h e  p r e s e n t  t i m e .  This i s  t r u e  f o r  MJ3DLINE as w e l l  as 

f o r  SCISEARCH@. 

- 

Obviously,  a very s u b s t a n t i a l  p o r t i o n  of  t h e  s c i e n t i f i c  j o u r n a l  l i t e r a t u r e  

concerning c lon ing ,  or Recombinant DNA, e tc .  w i l l  be found by t h e  

r e g u l a r  u s e  of s e r v i c e s  l i k e  CC and t h e  o t h e r s  desc r ibed .  However, w e  

can s i n g l e  o u t  i n fo rma t ion  on t h e s e  t o p i c s ,  as w i t h  any o t h e r  t o p i c ,  

t o  provide  a l l  concerned s c i e n t i s t s  a s p e c i a l  a l e r t i n g  s e r v i c e .  If  

deemed necessary  , such  an a l e r t i n g  s e r v i c e  could even become d a i l y .  

But such  an SDI s e r v i c e  can  only  be as r e spons ive  t o  c u r r e n t  developments 

as are t h e  j o u r n a l s  t h a t  report such  informat ion .  

- 

- 

I t ,  t h e r e f o r e ,  i s  impera t ive  t h a t  t h e  wor ld ' s  primary s c i e n t i f i c  

communications system i n c l u d e  means whereby such in fo rma t ion  can  be 

t r a n s m i t t e d  on an almost  i n s t an taneous  b a s i s .  While w e  would hope 

t h a t  j o u r n a l s  l i k e  Sc ience  and Nature ,  and o t h e r s  o f  a weekly frequency,  

would m a k e  c e r t a i n  t o  r e p o r t  such  in fo rma t ion  promptly, t h e r e  can be 
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no doubt t h a t ,  a t  t h e  p re sen t  t i m e ,  t h e  only  prompt o u t l e t  f o r  

such informat ion  of  n e c e s s i t y  is  t h e  New York T i m e s  and comparable 

p u b l i c a t i o n s  elsewhere.  The s c i e n t i f i c  community, a t  t h e  p re sen t  

t i m e ,  s t i l l  lacks i t s  own voice  a t  t h e  d a i l y  l e v e l ,  a shortcoming 

which I hope IS1 may r e c t i f y  some day. W e  have no doubt ,  however, 

t h a t  should some emergency development o c c u r ,  r e spons ib l e  newspapers 

i n  each  country would r e p o r t  t h i s  in format ion  t o  assure r ap id  dissem- 

i n a t i o n .  Unfor tuna te ly ,  t h e  use  o f  newspapers or even t e l e v i s i o n  or 

r a d i o  might produce an uneas iness  amongst t h e  pub l i c  which might 

be unnecessary and u n j u s t i f i e d .  I t  is  n o t  inconce ivable  t h a t  f o r  

t h i s  reason ,  w e  may wish t o  cons ide r  u t i l i z i n g  t h e  computer networks 

t h a t  are a c c e s s i b l e  t o  most c e n t e r s  of molecular  biology r e s e a r c h  t o  

d isseminate  such informat ion  on an in s t an taneous  b a s i s .  For example, 

t h e  SUMEX system a t  S tan fo rd  i s  capable of t r a n s m i t t i n g  primary 

communications as would be t h e  case f o r  o t h e r  developing computer 

and communication networks.  

(1) 

I n  t h e  f i n a l  a n a l y s i s ,  whi le  IS1 and o t h e r  o r g a n i z a t i o n s  can improve 

the channels  of communication, i t  i s  t h e  r e s p o n s i b i l i t y  o f  s c i e n t i s t s  

themselves t o  u t i l i z e  informat ion  t h a t  i s  placed i n  f r o n t  of  them. 

The d iscovery  i n  Japan of  t h e  t r a n s f e r a b l e  a n t i b i o t i c  r e s i s t a n c e  f a c t o r s  

(R plasmids)  i n  bacteria w a s  even tua l ly  followed by i n t e n s i v e  i n v e s t i -  

g a t i o n s  on every a spec t  of  their  biology and medical importance du r ing  

t h e  next  decade. 

New i s o l a t i o n s  were repor t ed  throughout  t h e  world: f irst ,  i n  e n t e r i c  

pathogens and then  extended t o  i s o l a t i o n  from d i v e r s e  genera  of  
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b a c t e r i a .  Laboratory i n v e s t i g a t i o n s  proceeded t o  c l a r i f y  t h e  n a t u r e  

o f  t h e s e  r e s i s t a n c e  f a c t o r s  as extrachromosomal e lements ,  which could 

be t r a n s f e r r e d  t o  o t h e r  b a c t e r i a ,  even t o  less c l o s e l y  r e l a t e d  s p e c i e s ,  

by a mating or con juga t ive  process  j u s t  as t h e  sex  f a c t o r  plasmid 

t r a n s f e r s  t h e  chromosome i n  t h e  ear l ier  example i n  Esche r i ch ia  c o l i  K-12. 

Many o t h e r  aspects of  g e n e t i c  c h a r a c t e r i z a t i o n  w e r e  publ ished as  w e l l  

as reports on enzymatic mechanisms by which a n t i b i o t i c  therapy  could be 

f o i l e d .  Molecular methods soon w e r e  devised  t o  demonstrate  t h a t  such  

plasmids cons i s t ed  of cova len t ly  c losed  c i r c u l a r  (CCC) DNA, phys ica l ly  

sepa rab le  from chromosomal DNA. The DNA molecules could be examined 

i n  t h e  e l e c t r o n  microscope, t h e i r  contour  l e n g t h  determined and f i n e  

s t r u c t u r e  a n a l y s i s  o f  t h e  DNA topology determined by t h e  use o f  heteroduplex 

techniques  f o r  comparisons of  DNA sequences f o r  plasmids o f  d i f f e r e n t  

o r i g i n .  

The c o r r e l a t i o n  of  these mul t i f ace t ed  e f f o r t s  for understanding t h e s e  

ub iqu i tous  extrachromosomal elements r equ i r ed  access t o  numerous rev iews ,  

i n  a d d i t i o n  t o  t h e  primary experimental  d a t a  s c a t t e r e d  i n  va r ious  j o u r n a l s .  

I n t e r n a t i o n a l  conferences  w e r e  h e l d ,  which d e a l t  w i th  t h e  problem from 

t h e  viewpoint o f  t h e  g e n e t i c i s t ,  ep idemiologis t  and pharmacologist .  

For t h e  newcomer t o  the% f i e l d ,  t h e  r a p i d  and s imultaneous r e s e a r c h  

developments of  many l a b o r a t o r i e s  are n o t  e a s i l y  a s s i m i l a t e d .  Many 

semantic d i f f i c u l t i e s  a r o s e  - t h e s e  inc luded  d u p l i c a t i o n s  and e r r o r s  i n  

plasmid des igna t ion  and numerous te rminologica l  problems. 

Because of t h e  ex t r ao rd ina ry  i n t e r e s t  i n  plasmid biology and i t s  

importance i n  t h e  f i e l d s  of t h e o r e t i c a l  g e n e t i c s ,  on t h e  one hand; and 

t h e  p r a c t i c e  of medicine f o r  i n f e c t i o u s  d i s e a s e ,  on t h e  o t h e r ,  several  
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informal  meetings of some o f  t h e  l e a d i n g  i n v e s t i g a t o r s  were set up 

t o  coord ina te  t h e s e  r e s e a r c h e s .  One of t h e s e  w a s  t h e  j o i n t  Japan-USA 

meeting on b a c t e r i a l  plasmids (Honolulu, November 1972) , sponsored 

by t h e  U. S. National  Science Foundation f o r  t h e  Japan-USA Cooperative 

S c i e n t i f i c  Program. These proceedings were n o t  published as such. 

I t  w a s  decided t h a t  some o f  t h e  members should con t inue  t o  m e e t  as a 

plasmid nomenclature committee t o  r e s o l v e  some of t h e  confusions.  A 

prel iminary proposal  w a s  s e n t  t o  o v e r  200 i n t e r e s t e d  s c i e n t i s t s  f o r  

t h e i r  review and c r i t i q u e .  I n  a d d i t i o n ,  t h e  sugges t ion  w a s  made t o  

e s t a b l i s h  an agency which would (1) coord ina te  cer ta in  a s p e c t s  of 

plasmid i n v e s t i g a t i o n ,  ( 2 )  m a i n t a i n  a c a t a l o g  o f  plasmids and h e l p  t o  

avoid d u p l i c a t i o n  o f  nomenclature,  (3) provide in fo rma t ion  from t h e  

c a t a l o g  on r e q u e s t ,  (4)  maintain s t o c k s  of plasmid-carrying s t r a ins  

or, a t  least ,  those  most widely i n v e s t i g a t e d ,  encompassing t h e  s t anda rd  

l i s t  of p ro to type  plasmids and c o m p a t i b i l i t y  group s t anda rd  s t r a i n s .  

Such a Plasmid Reference C e n t e r  w i l l  now be e s t a b l i s h e d  a t  S tan fo rd  

Un ive r s i ty  i n  C a l i f o r n i a .  

Richard Novick(2) compiled a l i s t  o f  a v a i l a b l e  plasmids and provided t h e  

synonyms and b a s i c  c h a r a c t e r i s t i c s  r epor t ed  i n  t h e  l i t e r a t u r e  up t o  

November 1973 and t h i s  l i s t  w i l l  be updated from t i m e  t o  t i m e .  

Pub l i c  d i s c u s s i o n s  o f  t h e  d r a f t  proposal  were held du r ing  t h e  American 

Soc ie ty  f o r  Microbiology Conference on Extrachromosomal Elements i n  

Bacteria held i n  New Orleans, Louisiana,U.S.A. i n  January 1974. A 

second conference w a s  held t h e  fo l lowing  y e a r  a t  Squaw Valley,  C a l i f o r n i a .  

The Nomenclature Committee publ ished t h e i r  proposal a f t e r  r e c e i v i n g  as 

much feedback as p o s s i b l e .  (3)  I t  i s  hoped t h a t  t-he b roades t  consensus 



-9- 

of  opin ion  der ived  from many d i s c u s s i o n s  w i l l  s e r v e  as a u s e f u l  

g u i d e l i n e .  T h i s  w a s  exempl i f ied  by Demerec e t  a l .  when they recommended 

s tandard  n o t a t i o n  f o r  bacterial  g e n e t i c s  i n  1966. (4) 

group coord ina t ing  r e s e a r c h  on an i n t e r n a t i o n a l  b a s i s  is  t h e  Commission 

on Chemoresistance which i s  sponsor ing  t h i s  Third I n t e r n a t i o n a l  Symposium. 

The second l a r g e  

New experimental  procedures  i n  molecular  technology have changed many 

aspects of  t h i s  f i e l d  i n  a s t a r t l i n g  manner. These may be summarized, 

i n  p a r t ,  by t h e  fo l lowing :  

(3) 

c lon ing  o f  plasmid DNA molecules (whether con juga t ive  or 
n o t )  by t r ans fo rma t ion  i n t o  C a C l  - t r e a t e d  h o s t  bacteria. 

2 

t h e  d iscovery  of  s e v e r a l  r e s t r i c t i o n  enzymes which could 
be prepared and u t i l i z e d  t o  c l eave  plasmid DNA i n t o  
s u b u n i t s  which could undergo enzymatic l i g a t i o n  t o  o t h e r  
DNA fragments.  Not on ly  could plasmid fragments be jo ined  
t o  d i s t a n t l y  r e l a t e d  plasmids from e n t i r e l y  un re l a t ed  h o s t  
b a c t e r i a ,  bu t  t h e  technique  could a l low a new type  of  
a r t i f i c i a l  DNA molecule,  no t  so  fa r  found i n  n a t u r e ,  between 
bacter ia l  plasmid genes and sequences of euka ryo t i c ,  v i r a l ,  
and b a c t e r i a l  DNA fragments .  An unl imi ted  supply of  o t h e r  
ch imaer ic  molecules may be a n t i c i p a t e d  as these techniques  
are explored  and improved. 

the d iscovery  of  t r ansposab le  e lements  by which a measured 
gene sequence may be i n s e r t e d  o n t o  o t h e r  plasmids,  s i te-  
s p e c i f i c  or no t .  This  development provides  new i n s i g h t s  
i n t o  t h e  o r i g i n  and e v o l u t i o n  of  plasmid gene sequences.  

To keep up communication o f  t h e s e  r ap id  new developments, t h e  Nat iona l  

I n s t i t u t e s  o f  Heal th  i s  a t t empt ing ,  on a t r i a l  basis ,  t o  d i s t r i b u t e  

Nucleic  A c i d  Recombinant S c i e n t i f i c  Memoranda", or NARSM, t o  i n t e r e s t e d  

USA s c i e n t i s t s ,  who, i n  t u r n ,  w i l l  p repare  summaries o f  t h e i r  more recent 

f i n d i n g s  f o r  r ap id  and informal  pub l i ca t ion .  I t  has a l s o  d i s t r i b u t e d  

working g u i d e l i n e s  t o  t h e i r  s e l e c t e d  l i s t  o f  p a r t i c i p a n t s  f o r  r e s e a r c h  

invo lv ing  recombinant DNA molecules which may pose problems o f  biohazard.  

1 1  
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Two o p p o s i t e  s i d e s  of t h e  new technology pose problems t o  s c i e n c e  and 

s o c i e t y :  t h e  p o t e n t i a l  f o r  t h e  c r e a t i o n  of dangerous e n t i t i e s  because 

o f  t h e i r  h i g h  a n t i b i o t i c  r e s i s t a n c e  and easy t r ansmiss ion  t o  man. 

There i s  both t h e  p o t e n t i a l  o f  s e r i o u s  biohazards i n  bioengineered 

molecules as w e l l  as dawning hope t o  overcome g e n e t i c  d i f f i c i e n c i e s  

as w e l l  as the c r e a t i o n  of a new t o o l  f o r  t h e  precise d e f i n i t i o n  of 

DNA sequences i n  l a b o r a t o r y  i n v e s t i g a t i o n .  This  s u b j e c t  of biohazard 

and g e n e t i c  eng inee r ing  has aroused a g r e a t  deal of thought-provoking 

controversy i n  t h e  p u b l i c  p r e s s ,  as w e l l  as i n  t h e  s c i e n t i f i c  media. 

This  w a s  i l l u s t r a t e d  by the  I n t e r n a t i o n a l  Conference held a t  Asilomar (6)  

and i s  f u r t h e r  i l l u s t r a t e d  by t h e  forthcoming Miles Symposium e n t i t l e d ,  

(5) 

The Impact o f  DNA Recombinant Molecules on Soc ie ty  and Science". I 1  

The p o l i t i c a l  problem t o  be r e so lved  i s  how t o  inform t h e  p u b l i c  o f  

t h o s e  developments i n  t h e  l a b o r a t o r y  which bea r  on s o c i e t y ,  and a l s o  

t o  keep t h e  l a b o r a t o r y  i n v e s t i g a t o r  aware of t h e  s o c i a l  s i g n i f i c a n c e  

and p o s s i b l e  dangers o f  new r e s e a r c h .  This  danger concerns t h e  

c r e a t i o n  of c e r t a i n  h e r e t o f o r e  n o n e x i s t a n t  molecules o f  unknown 

p r o p e r t i e s  which can be carried by common i n t e s t i n a l  b a c t e r i a ,  Moreover, 

s c i e n t i s t s  no t  concerned w i t h  e i t h e r  b a c t e r i a l  g e n e t i c s ,  i n f e c t i o u s  

d i s e a s e ,  or a n t i b i o t i c  r e s i s t a n c e ,  now hope t o  use  plasmid eng inee r ing  

methods t o  amplify and c l o n e  p a r t i c u l a r  genes.  

Such s c i e n t i s t s  may be i n  special need of modern r e t r i e v a l  s e r v i c e s  

s i n c e  they are no t  as f a m i l i a r  w i t h  t h e  b a s i c  l i t e r a t u r e .  Hopeful ly ,  

t h e  types  o f  d i s c u s s i o n s  being conducted he re  i n  B r a t i s l a v a  w i l l  l e a d  

t o  the improvement o f  plasmid in fo rma t ion  s e r v i c e s .  
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